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Ai:5 JZ^CX 

The purpose of rhis investigarion was ro study the 
effecr of ccnzrolling rhe lerters used in words ooth foi a training 
program aesigned ro iaprove visual discrimination and for a vord 
recognition rask. The eiperiaent. was designed ro investigate the 
influence of siMulraneous and successive discriaination learning with 
stzsulz which varied in sriaulus siailarity. Sords were controlled 
for seaningf alness ro explore whether faEiliarity wirt a word will 
lessen the possible effect that confusable letters aay have on the 
perception cf a word. Four types of disrractor errors appeared in the 
words used with oatching procedures in order to gain information 
about the cues which children use ro match words. Subjects for the 
study were 120 icindergarrners, ranked according to reading readiness 
test scores and labeled as low, middle, and high. Each subject was 
taught six meaningful and six nonmeaningf ul words in two separate 
sessions. Tne results indicated, among other things, that the choice 
of matching procedures influenced word matching scores without 
consideration of the lerter conf asanility factor. Simultaneous 
procedures with nonmeaningf ul words were superior to successive for 
zne low, midale, and high reading readiness groups. Simultaneous 
marching wxrii iceaningfui words was better only for the low reading 
leadine^ii grout- (H) 
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Kir.dergar ron Children Ana The Influence Of 
L^zz^r Shapes And Meaningf ulness Of Vocabulary As 
Factors Influencing Word Recognirion 
Dr. Bette G. Leeds 

Purpose 

Recenz invesziga::ions (Marchhanks and Levin, 1565, Tinkc, 1970) 
su^j-esred zir^z cnildren use letters as the salienr cues for word 
r-^^covj.Mr icn. Iz se;^-::.s proLahle char if children rely on indiv-Ldual 
Ix^zzxjss cues, the cncirac^i^^r iscics of che lecters nay affect the 
faciliu;." v.-iin uiiich neainners discrir*inate words. The purpose of 
mis invesrigacion was ro scudy che effecr of concrollmg the lert^^rs 
L^St^d in v.'crds both for ^ trai::ina program designed zo improve visual 
discrimnacioia a:ru for a word recognirion cask. Letrers were care- 
gorized '^s confus^nie if they appeared on the ^opp (1964) and Smith 
{1^26) lists of th-.j 11 liio^t: co);iusable letters. The experiment was 
dv^'Uigned to investigate th<-- influence of simultaneous and successive 
d^scrii:;ina tion l^^-arning v;ith stimuli which varicrd m scim^ulus simi- 
larity. M'crus v.crtj controlled for meaningf uln^jss to explore whether 
fumili^rity v;itn a woru will les^u-n the possible effect that ccnfus- 
unic iK.jT.z-J!rr. m.^y' n.iVt'- or* z:.^ j^^or c^pi ic:* oi c '^orc:. ro^r types of 
uis tractor u-rrcrs app^jarca m tne 'words used With ntatchmg procedures, 
m crdc-r to g-iin mf or:i:at ion about tne cues v^hich children use to 
matci. v-ordo. S>-.bject::> tor the stuay weri.^ 120 /. mdergar tners , ranked 
uccordm^j to reading readiness test scores ^nd labeled as low, middle 
anu hign. A tun it.; or i\inuo::i riumi rs v-^s used to ::.elect ai.cl assign 
r^i;ao:;ii y S'-'i ec teU ki nJergc^r tutors to (.:xper i r.ient a 1 procedur t_'S . Lacli 



subject was taught 6 meaningful and 6 nonmeaningf ul v^ords in rv/o 
separate sessions. There v/as a total of 6 word iearninp scores for 
each participant- ^ 

Results 

1) Th^ choice of matching procedures influenced word ra^^tching 
scores v;ithout consideration of the letter conf usability factor. 
Siziu Itaneous procedures ';vith nonirieaningf ul v^crds were superior to 
succuiisive for th-^ lev;, middle and high reading readiness groups. 
SiiTiultaneous r.iatching with meaningful v-ords v;as better only for the 
lov; reading readiiit^ss group. 

2) V;ords co::;pos^„>d of lionconf usable letters were iriatched with 
greater success than words ccTiposed of confusable letters only for 
words 1 n t h : i c n:n ea n i n g f u 1 v/or d category* 

3) The n^ajority of the errors v,/.ith the visual distractors 
occurred m the ::.idal«j and fxnal portions of words. Differences in 
d^^grees of reading readiness affected the variety and frequency of 
errors . 

4) With consistency, nenibership in reading readiness group 
deterramed word learning success. 

5J Lector conf usabi I 1 ty contributed significant effects to 
v.ord It^arning only la thu meaningful word category* 

C) Tne differential effect on word recognition of simultaneou 
und i;ucceL;,sivo visual discrirainat lOn {procedures m res[>tect to the 
letters whicn coirpoiied the words v/us slight. With nonmeani ng f ul 
words, s iir.ul taneous procedures were riiore effective than succ^-ssive 
witn v;ords coiuposeU both ot confusable a . r.onconf usab 1 e letters, 
for Ofily one v.ord leurning iiieusure* With irieuiiingf ul words, tnere 



was evideilce of an interaction among reading readiness group, 
lercer conf usabi liny and marching procedures for just one word 
learning measure. 

7) The mean measures for meaningful v/ords were consistently 
superior zo zh^ measures for nonneaningf ul v;ords- 
./ 

Conclusions 

1) Success v;iLh iTiatching procedures prior to v;ord learning is 
influenced by rhe choice of procedures. VJith relative consistency/ 
siriiultaneous nacching is superior to successive . 

2) The transfer effects of a visual discrimiiiaticn program to 
vvord learning depend upon the choice of matching procedures, reading 
readiness group a.^.d measures used to evaluate v/ord recognition. 

3) Although the findings v;ere not consistent, it seems likely 
that letters function as cues and v/ords composed of nonconf usable 
letters are easier to discriminate and read than words composed of 
conf usable letters . 

4) A study of the distractor errors suggested that letters in 
the initial position are the most frequently used letter cues. 

5) The meaningf ulness of words facilitates their recognition 
and seems to affect the perception of letters . 

6; The ability to read v;ords did not correlate highly with 
visual discrimination. Most likely, facility with word recognition 
requires abilities m addition to visual discrimi nation skill. 
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7) The measure for the rate of learning to read meaningful 
and nonmeaningf ul v;ords correlated highly with four orher measures 
for v;ord learning. It can be inferred that the speed v;ith' which one 
learns to read words is an important component of a general facility 
for word recognition. 
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KiiiDLKGAiiTE:; ChlLDIlEi; AND THE INFLU£:;CE OF LETTER 

siiA?Ks a:;d i-ie:a:jingful:;£Ss of vocabul' hy as 

FACTORS i:JFLUENCir;G WOilD RECOGNIT.JM 




PURPOSE 

Vicrds i:iU6t be discriiv.inatcd L -J fore nieanii. . can be a c Cached no 
then. Studie:^ by Canreli (cited by liiiey^ 1920) ar^ often quoted to 
juiCiiy the v;iioIe v/ord :::ethod as nhe £ una amenta! unit of recognition. 
Tiie recent invei^t illations conducted by Marchbanks and Levin (1965); 
Tiiiil-.o (I'^yO) an ,;illiaino, Bluniberg and Williams (1970) suggested that 
children use letters as the salient cues for word recognition. Funda- 
ii;entai to understanding the beginner's perceptual process of word 
recognition is wuetner oegineers see tiie visual stimuli as adults see 
laiiiili^r uord patterns, as adulti; see unfamiliar word configurations^ 
or possibly in yet some other nianner. It seems probable that if children 
rely on individual letters as cues, the characteristics of the letters 
may affect the facility with v;hich beginners discr i:ninate words. Popp 
(1964) and S-iith (1928) reported that certain lower case letters were 
n.ore difficijlt: to iriatcli than oCl:ers, and their fir.din.gs were in substan- 
tial agree:::ent. llie purpose of this investigation v;as to study the effect 
of controlling the letters ui^ed in v;ords both for a training program 
des i gned to iiii prove visual di is crimination and for a word recogni t ion 
task. Letters v;ere categorii:ed as c on f usable if they appea red'^ori Lhe 
Pop(i and Si.iith lists of the 11 most confusable letter^;. The focus of 
the study v/at; on kinJergarten pupils v;ho scored lov;, middle and high on 
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a standardi;ic-d test: of Che abilicy co macch leccars and v;oi-ds to see if 
words coniposed of nonconiusable lee tars v;oLild be easier co natch and 
read than v;crds composed of conf usable letters. Lack of l;nov;iedge of 
how IQ interacts v;ich visual discrirrjinacion abilicy sugges ted the need 
to coatrol for intelligence. 

It is not clear hov; the influence of meaning interacts with 
verbal sy:r.bols and v/hetlier familiarity with a word v;ill lessen the 
possible effect that confusable letters may have on the perception of 
the word. Previous studies devoted to factors which influence word 
recognition either controlled for nie:iningiulness by utilii:ing nonsense 
syllables or used ::.eaniagful words to study siiiiilar factors v;ithout 
controlling for tiie effect that meaning has on these factors (Davidson, 
193A; Marciibaiiks 6c Levin, 1965; Tiniko, 1970). Tlicrefore, the words in 
tne stuuy were Ci-Mitroiiea ror meaningluiness . 

Concern has been given to iiuproving ability in visual discrimina- 
tion through reading readiness training programs. V/hen words in a train- 
ing program contain letters v/hich are inversions and rotations of other 
letters, t'ne resultant similarities may lead to '^generalizations*' of 
perceptual confuiiioii, which do not allow the stimuli to assume the dis- 
tinctive qualities prerequisite to visual recognition (Gibson, 1940). 
it seL;:as likely that an adjustment of simultaneous and successive matching 
procedures to qualities of the visual stimuli may afiect the perception 
of the distingui^iliing features of the stimuli. 

Tile following null hypotheses were proposed: 

1. If words are recognized as total configurations, tlie acquired 
distincti venesr; of cues will be of geometric patterns. Thus for meaningful 
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and nonnicaniiii;! ul v.urds tlicrre would be no difference in che number of 
v;ord pairs matched follouint^ the use of either 

a, siniultancous or successive procedures » wlien words 
conca in c oaf usable leccerSy or 

b, sii::ult:ancous or successive procedures ^ when words 
contain nonconi usable letters . 

2, li v;ords are rccogni2:cd as total configurations^ tliere is no 
difference in nhe scores for the learning of 

a , meaning fu 1 v;ords composed of confusable or non- 
coniu sable letters; 

b. nonnjeaningf ul words co:nposed of confuiiable or non- 
con f usable leUters. 

3, If ivords are recogni^ed as total configurations, and letters 
do not Serve as cues to v;ord recognition^ tliere is no difference in the 
transfer effects on learning to read betv;een 

a, siiiuil taneous and successive matching procedures for 
meaningful words, and 

b. simultaneous and successive nuitching procedures for 
non;neaningf u 1 words. 

There are no differences in tlie wo learning measures 
between meaningful and nonjfieaningf u 1 words. 

In addition, the distractor errors iiiade in matching words were 
tabulated to determine differences among the reading readiness groups in 
terms ol caes used to matcli words. 
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METHODOLOGY 
Macerials 

Insc ru.T.encs 

Tht: Slosson Iiice 1 1 ieence Test for Childrc'n and Adults , 1971 
edition; the Lee-Clark Koadin:: Readiness Test, 1962 revised edition. 

SLiinuli 

The visual discrimination training exercises and the v;ord learning 
program were eiriploycd in a sriiall pilot study^ in order to refine experi- 
meutal proct^dures. 

Tv;cnty-four v;ords were typ^^d in prin;er^ lower case letters on 
3x5 cards and sealed in plastic for protection. The words were con- 
trolled for length and differed in conf usability of letters and meaning- 
fulness. Tv;ulve words contained tliree out of four of the letters which 
appeared on the Popp (1964) and Siaitli (1928) lists and were defined as 
words v;hich i:iay be confused because of the letters they contain. The 
reinaining 12 v;ords \;ere composed of letters which did not appear on the 
Popp and Smith lists and were labeled nonconf using v;ords. Twelve words 
were selected from the vocabularies in the prepriiners of Scott Foresman^ 
1963 edition, and Ginn^ 1961 edition^ 12 words did not appear in che pre- 
priiners and v;cre chusen to serve as nonmeaningtul i;timuli. In pretraining 
screening procedures Lhe \;ords were evaluated for nicaningf ulness and 
noniiicraniaglulne^s. Twenty-four words^ grouped for meaningfu Iness and 
letter conlusai>>ility ^ were arranged in four sets of six words each^ in a 
prescribed order tor the initial word learning program. 
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The words used in the visual discriminat: ion training program were 
Che same as those eiiipioyed in Ciie word Leai..iug program. However^ chey 
were presented ou cards different I'roir. ciiose used in che v;ord Learning 
riacchiiij eMercisus, Four types of distractors were employed in order to 
gain information about the visual cues w4iich children use to match 
words. The distractors had the following characteristics; 

1. Tne first tv;o letters were the same as the first two 
letters in a stimulus word; the order of tlie final two 
letters was reversed. 

2. The order or the letters ol' the stimulus word was 
completely reversed. 

3. The initial and final letters of the stimulus word 
were r:iaintained, the middle betters were in reverse 
o rder . 

4. The order ot the first tv;o letters was a reversal of the 
order of the beginning letters of the stimulus word; 

the last two letters were maintained. 

Sampling and Grouping Procedures 

Une hundred twenty kinderga rtners who resided in an upper middle 
class suburb of New York City comprised the sample. Tliey had an average 
chronological age of five years^ tliree months and attended tliree eiementar 
schools . 

The Slosson Intel lleenct- trest for Children and Adults was adminis- 
tered inciividua lly to all the kinde rga rtners in early September and 
October^ 1972. The Lc-e-Clark Idtadin*,,' Readiness Test was administered 
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individually to the same pupils in lace October and November, 1972. 
Greater homogeneity of the sample was achieved by eliminating potential 
subjects i-;hen their test measures fell either in the highest or lowest 
10 percent of the Slosson Intel li^,ence Test measures for this group and/or 
the highest or lov;est 5 percent on the Lee-Clark ReadinL' Readiness Test 
measures. One hundred seventy-six kindcrgartners were ranked according 
to their reading readiness test scores. The 59 kindergartners who 
attained the highest reading readiness test scores were labeled the high 
reading readiness group; the 59 subjects who received the lowest reading 
readiness test scores were identified as the low reading readiness group; 
the remaining 58 kindergartners were designated the middle reading readi- 
ness group. A table of random numbers was used to select and assign 40 
randomly iielected students from each reading reading readiness group to 
eitlier simultaneous or successive laatching. Each subject was exposed 
to both six meaningful and six nonmeaningf ul words, in separate periods. 
Each subject was randomly assigned to learn words which were comprised 
mainly of confusable or mainly of nonconf usable letters. 

Pretraining Screening 

1. Dtitermination of meaningfulness of words according to a 
criterion of ability to define or use the words in a sentence. 

2. Ability to read the words at sight. 

3. Concept: of "same" or "alike." 
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i Ex[3Lirimental Procedures 

Visual Discrimination Training 

Individual sessions, for each child, were spaced about four weeks 
apart. Six scimulus word cards v:ere presented in a prescribed order. 
The kindergartner was given eight pairs of-. v;ord cards, one .pair at a 
time, in a prearranged order, to match to the same stimulus before he 
was preseuted v/i'La' a uew 'modLr'l^ cTiid- anoLher' group of eight cards. Kinder- 
gar tners weru randomly assigned to direct matching (simultaneous) or 
delayed matching (successive) procedures. 

The visual discrimination training scores consisted of one point 
for each pair of cards matched correctly; no partial credit was allowed. 
Six seconds were allowed to match each pair. If a subject seemed frus- 
trated, as evidenced by such physical signs as nail biting or finger 
playing, the examiner proceeded to the next stimulus. 

Word Learning 

Immediately follov;ing the visual discrimination training sessions, 
the kindergar tners v;ere taught to read the words they had matched. The 
investigator displayed a word card in front of the kindergartner , The 
subject v;as instructed to look at the word v;hi le the examiner read it. 
The investigator waited five seconds and then proceeded to the next word 
in the prescribed order. This procedure was foIlov;ed two consecutive 
times. Then, tlie word cards were arranged in random order and presented 
eight times. The subject was instructed to attempt to identify the word 
after each presentation. The examiner either reinforced a correct 
response v;ith the statement: "Yes this is , , , , " With an incorrect 
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ha J .i.i .ivv.ia.'v ji^ i.'t l^u, Lit I iii tUr Kn.' iwaJm,; r-.a J iiic.^ ^'joap 
ail.] t \. . L.^t..; V .. J tvJ all^ v L their alullLy Lu iiaL^h a;. J lead worJ.s 

1 i. I iu , a.. V .] =•/ tin- ^lu'iCL* r o^.:di^ re.s . 'With ^l'iu- i t tiu: y , ii Iho ^ro- 

1,. ii.ii V, ,. . . . i i i i . .iiiL i J, I L' -L L , , :j i t. iu oua L.aLwUiU.: is 

;.j U j ' I- 1 i. • ' * ^' I* 1^ ^ c . . .> 1 V L . 

J, Tl;.- tr.^a^lLr tirvt^ l; a \ij<ivii J i . r ii.:i L i i u [uu^^rani to 
w^^iJ .i.^'^aJ uijn th^: t h^ i . l- oi n.a t ^ li i r.,; [m'u^ ^Ju la , rtaJiii^^ 

rv.-i»!i:.. . r a. ,j i ; J j r c :j u,.. lvI to L'vala.iLi-' wai\l r l v i i C i on , 

a. AlLhi.:.^M L:.c linJiiU;... uarc nut c^ji^i::^ i^ t ^. ii t , it i.ccins likely 
tL>it It. > t:,- 1 t I c, 1 a J ... i! i ULtl^.h c i.':.:;';^-^ ^1 ih/M'-uii lu^^ablc Icttcri^ 

art. I !• i. r 1'- .1 i - L r i . . ». ; t a a J la^d ih^a worvi:^ ^a'i.iP'v^::jcU ul eOalL: lc 

U t tv I . . 

L). A ',tu.iv it the di 1 1 a., tor eritui. G\j.\^^c,>ii-d that Kttors in 
the ii, 4ti..il i t i el'; ar>.' the ua't^t 1' rt.wiuenL ly u^tJ letttT cueii. 

(;.. . T'la- r,^ araii^: In Imoj.-^ of word J la c i 1 itat <. tlieir recognition an J 
bi..a 1. ta alt* t Ih^ f'er."*. pt ie.i of iottttaa. 

7 . Iht ah i 1 i I y tu I ea J J i d not i ' la te !i i 1) with visua 1 

Ji i IN IV'.a t li n. Ma.t Ili-ely, tav^iUCy with W^erJ rt. ^ui,-nition rev[Uire;:i 

a I i 1 i t i e - la vi vi J i t i ^. : i t v* a a I J i ^. v r i i-- i na t i e n i- i 1 i » 

i: . T\.c ahility to reaJ r.^eaninj tul .*urJ^ eoiTtlateJ hi^Jiiy with 
t ii e alii;:', to r I a J n.>. o;:" :t.'an i n i a i w\) r J s , '-v h 1 1 h ^ a y >: e t .3 th o p ro s e i o o u t 
^ ^,L!.,r\il la^iiit> tor ujrJ rt lo^'iu : ^i'l^ . 
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9. Tlu" iiH' lIu.' iMt.1' vU' K'uriiiii^^ to rraJ :,ic\in iu.;l 1 an 

!u..':;i..i.'ani Ill 1 v.iU'J.^ c ^u* I't: 1 a L ^; J hi. 'It ly vvi Lli iuur ulIkt iiam .'^ u s tur v;or 
Kvirain.'. ll ^aii Ix: iiifciivJ liuiL lIk' uitli \>hiLi: iMiu K*aru:i to 
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